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Adaptive Control of Machined Surface Using Current of the Feed Motor at Rest

Y. H. Jeong (Mech. Eng. Dept. POSTECH), S.H. Yun (HCC), D. W. Cho (Mech. Eng. Dept. POSTECH)

ABSTRACT

The current from the feed motor of a machine tool contains substantial information about the machining state. There have
been many researches that investigated the current as a measure for the cutting forces. However it has not been reported that
indirect measurement of the cutting forces from the current of the feed motor at rest is possible. The cutting force normal to
the machined surface influences the machined surface of the workpiece, which makes it necessary to estimate this force to
control the roughness of the machined surface. But the unpredictable behavior of the current prevents applying the current to
prediction of the cutting state. In this paper, empirical approach was conducted to resolve the problem. Also parametric
adaptive and fuzzy logic control strategies are applied to the force regulation problem. As a result, the current is shown to be
related to the accumulation of the infinitesimal rotation of the motor, and besides the unpredictable behavior of the current is
shown to be caused by the relationship. Subsequently the relationship between the current and the cutting force is identified,
and it is presented that control of machined surface using the current of the feed motor at rest is possible.

Key Words : AC servo (AC 4] B.), Machined surface (7}3-'8), Current (1), Feed motor at rest (%3 2] Z.E}), Adaptive
control (X2 A o), Fuzzy logic (M A] Z 2]), Cutting force (22} &), Pulse accumulation (3] 4 F &£ x])

1. A& hEZ BH ATE, Stein TS AF AR 2E
22y A48 gy g udsn a8 34
1950 AW FA A FHAAAAN =gB ¥ B oHO Altmtas"’Q}J M. Lee® 5& F79¢& Z
CNC & Aitx 2ol A o] m2A 2L o] 24 98l o) EH ARZHH HAHE FAHsA
gter. @y SERe) AEA xAo] 9@ dax o}, A g 52 OItEF—i AFEHE dagg &
A Aot ZAEL ke &3} T AE3) Aol dearFA A 2 HgAojo] HEHgG®
e BAPez HH sirh o) FAFL 2 A9 A AR de ZE 9 LI
AAsr] A8 AT A4k A= AdE Y3l 7}EE9 A3 A gy dxsieg A4 ®
2 Be A7 I3yg=E Qo H dHE 7hEE wake dade Asted 2
Hage shgol 9ol stEAHTY MY Fad L ARE F 5 alC} gy AR AH 2Ee A
AEZ B F Ut oy AAAE A= A e 249 £ %}6}71] e Eolg AFe
A2 FTFEHAN Bo] d&5n ok a} F 2 7R AR n 3101*1 AF ZA4E 53 day
TEHAE nrtolH, Ho Ri R 2Ez39 A FA3% digk A7 B dFAME AR 5
g, 9 F9 BAZ #FFoAe i A qd vk gl Ty oy MAagoRE J1F
FL 73 Utk o]BF FTFEHAY wHel u Hol AeE FA3r] Ty wh {%—S— s
3 REo TFAFE ol &sld AHE FAH 5= th& 71F e ZAA Aoy BolAFeor AT 7
HUe bl go] Hrloln, dAe] Aeko] Qlu, A% Al A 5 ZAE TR 27 Y] "WEe w=
A9 mg 3 =golB Jlge HHoE Qi F+ Al ?F%‘EMOF 3 ol
FHAZ AT Az 1 #dHo] FHFHD U 2 AFeA s AAE 28 AFY EolA

_79_



estimated y -axis
cutting force

DIO

Comparison

override command

y -axis

cutting force! Charge Amp l
z
Z-axis
X Y | PMSM

spingl

[

workpiece

l«{ Counter
Adaptive Force ¢ te
Contro! i
t Analog u, v | Yeaxis ool
Algorithm | _| AD |le—] Low-Pass Hall PMSM M dynamomet
Sensor is o eter
Fitter | motor N axs
current PMSM

Fig. 1 Experimental setup
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Fig. 2 Patterns of the current level in the cross-feed
direction
a : The moment when cutter engages
b : The moment when cutting state is stabilized
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Fig. 4 Current behavior of the motor at rest and the pulse
accumulation of the encoder of the motor
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Fig. 5 Relationship between the current and the pulse

accumulation for the cutting forces with the same

frequency (50 Hz) and the different magnitude
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Fig. 6 Relationship between the current from the motor at
rest and the cutting force
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